A Gram-negative, rod-shaped, non-spore-forming organism, strain MSSRF26 T , was isolated from mangrove-associated wild rice in India. On the basis of 16S rRNA gene sequence similarities, strain MSSRF26
The genus Altererythrobacter was proposed by Kwon et al. (2007) to accommodate the two species Altererythrobacter epoxidivorans and A. luteolus. A. luteolus was originally described as Erythrobacter luteolus (Yoon et al., 2005b) , but Kwon et al. (2007) showed that this species required separate generic status on the basis of both genotypic and phenotypic properties. The family Erythrobacteraceae (Lee et al., 2005) now contains four genera, Altererythrobacter, Erythrobacter, Erythromicrobium and Porphyrobacter. All members of this family show an aerobic and chemoorganotrophic metabolism and some of them contain bacteriochlorophyll (BChl) a and carotenoids. However, certain species do not contain BChl a, such as A. luteolus, A. epoxidivorans, Erythrobacter citreus and Erythrobacter flavus (Denner et al., 2002; Yoon et al., 2003 Yoon et al., , 2005a Lee et al., 2005; Kwon et al., 2007) . Within the family, all members of the genus Erythrobacter were isolated from seawater environments, whereas Erythromicrobium species were isolated from freshwater environments and members of the genus Porphyrobacter from various aquatic environments (Hiraishi et al., 2002; Yoon et al., 2004; Hiraishi & Imhoff, 2005; Shiba & Imhoff, 2005; Yurkov, 2005b) .
Strain MSSRF26
T was isolated from mangrove-associated wild rice (Porteresia coarctata Tateoka) (Kumar & Nair, 2007) . The rhizosphere soil samples were obtained by shaking the roots gently to remove loosely attached soil, and the adhering soil was rinsed in 10 ml sterile distilled water. The resulting rinse solution containing the rhizosphere bacteria was serially diluted and plated onto halfstrength tryptone soy agar (TSA; HiMedia) supplemented with 2 % NaCl and incubated at 28 u C.
The strain showed yellow-coloured colonies on nutrient agar (Oxoid) at 25-30 u C. Subcultivation was done on TSA at 28 u C for 48 h. Gram-staining was performed as described by Gerhardt et al. (1994) . Cell morphology was observed under a Zeiss light microscope at 61000, with cells grown for 3 days at 28 u C on TSA.
A set of physiological characteristics including catalase and oxidase tests, gas from glucose, nitrate reduction, utilization and acid production from various sugars, sodium citrate utilization, arginine dihydrolase, lysine decarboxylase and ornithine decarboxylase was assessed using protocols described by Shieh et al. (2000) . Indole production and casein and starch hydrolysis were examined using the methods of Smibert & Krieg (1994) . Anaerobic growth was determined in tubes containing oxidative and fermentative test medium (OF basal medium; Difco) under mineral oil. A change in colour of the medium from yellow to orange to red was recorded as a positive reaction, and production of gas was identified by deep cracks in the medium. Results were noted after 7 days of incubation at 28 u C. Growth at different salt concentrations was monitored in tubes of tryptone soy broth (TSB; 1.7 % casein enzymic hydrolysate, 0.3 % papaic digest of soybean meal, 0.25 % dipotassium phosphate, 0.25 % glucose, pH 7.0) incubated for 7 days containing additional NaCl at concentrations ranging up to 12 %. Optimum growth was recorded at concentrations ranging from 0.5 to 2 % NaCl.
Growth at different temperatures was monitored in tubes of TSB with 2 % NaCl incubated for 7 days in water baths set at 25, 30, 37, 40, 42 and 45 u C. The presence or absence of BChl a was examined by registration of the in vitro absorption spectrum of a methanol extract of cells at 768-769 nm as described previously by Yoon et al. (2003) . The DNA G+C content was determined by the Microbial Type Culture Collection (MTCC), India, using the thermal denaturation method (Marmur & Doty, 1962) , as already reported (Kumar & Nair, 2007) .
The 16S rRNA gene was analysed as described by Kämpfer et al. (2003) . Analysis of the sequence data was performed using the software package MEGA version 2.1 (Kumar et al., 2001) after multiple alignment by CLUSTAL_X (Thompson et al., 1997) . The almost-complete 16S rRNA sequence of the strain was compared by sequence similarity calculations after a neighbour-joining analysis. Distances (distance options according to the Kimura-2 model) were determined and clustering with the neighbour-joining and maximum-parsimony methods was performed by using bootstrap values based on 1000 replications. The results of these calculations indicated that the closest relatives of the strain were A. luteolus and A. epoxidivorans (96.1 and 95.9 % similarity to the respective type strains). A tree is shown in Fig. 1 .
Biomass for quinone, polar lipid and polyamine analyses was obtained from cells grown on PYE medium (0.3 % peptone from casein, 0.3 % yeast extract, pH 7.2). Respiratory quinones and polar lipids were determined according to Tindall (1990a, b) and Altenburger et al. (1996) and polyamines were analysed as described by Busse & Auling (1988) and Stolz et al. (2007) .
Strain MSSRF26 T exhibited a quinone system consisting of ubiquinones Q-10 (91 %) and Q-9 (9 %). This trait is in accordance with the properties of its closest relatives, because Altererythrobacter and Erythrobacter species have also been reported to contain a quinone system with the predominant compound Q-10 ( Denner et al., 2002; Yoon et al., 2003 Yoon et al., , 2004 Yoon et al., , 2005a Kwon et al., 2007) . The polar lipid profile of strain MSSRF26
T consisted of the major compounds phosphatidylethanolamine, phosphatidylglycerol, diphosphatidylglycerol and sphingoglycolipid, moderate amounts of phosphatidyldimethylethanolamine and phosphatidylcholine and minor amounts of phosphatidylmonomethylethanolamine, an unknown aminolipid, an unknown uncharacterized polar lipid and two unknown phospholipids (Fig. 2a) . Additionally, trace amounts of three hydrophilic but not further characterized lipid spots could be detected (only lipid L2 is visible in Fig. 2a) . A yellow pigment showing highly hydrophobic chromatographic behaviour was also detectable after staining for total lipids. It is worth mentioning here that, when biomass was grown on PYE medium supplemented with 3.0 % salts used for seawater aquaria, phosphatidylmonomethylethanolamine and one of the unknown phospholipids were not detected in the lipid profile of MSSRF26 T . This latter pigment also stained positive with a-naphthol, indicating that it contains a sugar moiety. A similar but distinguishable polar lipid profile in terms of major components was detected in A. epoxidivorans JCS350 T (Fig. 2b) , of which biomass was grown in PYE medium supplemented with 3.0 % salts used for seawater aquaria. Its polar lipid profile did not exhibit the presence of phosphatidyldimethylethanolamine, phosphatidylmonomethylethanolamine, the unknown aminolipid or the two unknown phospholipids, but it contained moderate to major amounts of phosphatidylcholine, another unknown aminolipid, an unknown glycolipid and another yellow pigment (yPig2) that stained positive with a-naphthol. Hence, the polar lipid profile of A. epoxidivorans JCS350
T shows striking characteristics that may be useful for differentiation at the species level. The polyamine patterns of MSSRF26 T and A. epoxidivorans JCS350 T exhibited the predominance of spermidine [17.0 and 11.2 mmol (g dry weight)
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, respectively], whereas putrescine, cadaverine and spermine were either detected in trace amounts [,1.0 mmol (g dry weight)
] or not detectable. These polyamine patterns are in accordance with the characteristics of Erythrobacter species (Denner et al., 2002; Hamana et al., 2007) .
The fatty acid profile (Kämpfer & Kroppenstedt, 1996) of strain MSSRF26
T is shown in Table 1 . Cells of strains MSSRF26 T and A. luteolus CIP 108783 T were studied comparatively after growth on marine agar (Difco) for 48 h at 28 u C. This medium was also used by Kwon et al. (2007) for A. epoxidivorans JCS350 T . The major fatty acids of all three strains were C 18 : 1 v7c and C 16 : 0 . Both Altererythrobacter type strains and strain MSSRF26 T contained C 14 : 0 2-OH as the major hydroxylated fatty acid. The fatty acids C 16 : 0 2-OH and 11-methyl C 18 : 1 v7c were detected in A. luteolus CIP 108783 T and A. epoxidivorans JCM350 T , but not in strain MSSRF26
T . C 17 : 1 v8c was found in strain MSSRF26
T and in only minor amounts for A. epoxidivorans JCM350 T . Also, the presence of very small amounts (1.0 %) of summed feature 3 (which can be considered to represent only C 16 : 1 v7c and not C 15 : 0 epoxidivorans JCS350 T (b) after two-dimensional TLC and detection with molybdatophosphoric acid. DPG, Diphosphatidylglycerol; PG, phosphatidylglycerol; PE, phosphatidylethanolamine; PC, phosphatidylcholine; SGL, sphingoglycolipid; AL1, unknown aminolipid; PL1-2, unknown phospholipids; GL1, unknown glycolipid; L1, unknown polar lipid; yPig1-2, yellow pigments that stain positive with a-naphthol. iso 2-OH, because no other branched fatty acids were detected, suggesting the inability to synthesize this class of fatty acids) clearly distinguished MSSRF26
T from related species ( Table 1) .
Results of the physiological characterization are given in the species description and in Table 2 (differential characters), determined as described previously (Kämpfer et al., 1991) . Sequence comparisons based on almost-entire 16S rRNA gene sequences showed a clear affiliation of the strain to the genus Altererythrobacter. On the basis of unique phenotypic traits, we describe a novel Altererythrobacter species, for which we propose the name Altererythrobacter indicus sp. nov.
Description of Altererythrobacter indicus sp. nov.
Altererythrobacter indicus (in9di.cus. L. masc. adj. indicus pertaining to India, where the type strain was isolated).
Cells are Gram-negative, non-motile rods. Catalase test is positive and oxidase test is negative. Colonies produced on agar media are yellow and circular with an entire margin. BChl a is not detected. Metabolism is strictly aerobic. The quinone system is ubiquinone Q-10, with minor amounts of Q-9. In the polar lipid profile analysed from biomass grown on PYE medium, phosphatidylethanolamine, phosphatidylglycerol, diphosphatidylglycerol and sphingoglycolipid predominate. Phosphatidyldimethylethanolamine and phosphatidylcholine are present in moderate amounts and phosphatidylmonomethylethanolamine, an unknown aminolipid and two unknown phospholipids can be detected in minor amounts. The polyamine pattern exhibits spermidine as the characteristic feature. The fatty acid profile is composed largely of C 18 : 1 v7c (76.7 %), C 14 : 0 2-OH (7.2 %), C 16 : 0 (6.8 %) and C 17 : 1 v6c (5.2 %). Indole is not produced and nitrate is not reduced. Optimal growth occurs at 25-30 u C, at pH 7 and in complex media containing about 2 % NaCl. Growth occurs between 4 and 42 u C but not at 45 u C. Growth occurs at 0-12 % NaCl. Gas is not produced from glucose and amylase, caseinase, citrate utilization, arginine dihydrolase and lysine and ornithine decarboxylase tests are negative. Grows in a mineral medium containing glucose and NH 4 Cl. Acid is produced from D-glucose, sucrose, Larabinose, cellobiose (delayed) and D-xylose (delayed). Glucose, L-arabinose, maltose, sucrose, L-alanine and Lproline can be utilized as sole carbon sources. Fructose, salicin, sorbitol, mannitol, trehalose and rhamnose are not utilized as sole carbon source. Carbon source utilization (including differentiating characters for all Altererythrobacter species) is indicated in Table 2 . The DNA G+C content of the type strain is 66.8 mol%.
The type strain is strain MSSRF26 T (5LMG 23789 T 5DSM 18604 T ), isolated from the rhizosphere of mangroveassociated wild rice (Porteresia coarctata Tateoka). *Summed features are groups of two or three fatty acids that cannot be separated by GLC with the MIDI system. Summed feature 3 contained one or more of the fatty acids C 16 : 1 v7c and C 15 : 0 iso 2-OH.
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